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Curating a Global Collection of Grapsoid Crabs for the
American Museum of Natural History, NYC
Taylor Pruisman, Amber Finke, University of Northern Iowa; Frank Barnwell, Dept. Ecology, Evolution and Behavior, University of Minnesota-Twin Cities; Carl
Thurman, University of Northern Iowa
Ocypode ceratophthalma (Pallas 1772)

Gecarcinus lagostoma (Pallas 1772)

Gecarcinus lateralis (Freminville 1835)

Ocypode quadrata (Fabricius 1787)

Abstract:
Over the past two years, a large collection containing numerous preserved species
of land crabs was received from Frank H. Barnwell, Ecology, Evolution, and
Behavior, University of Minnesota-Twin Cities. The specimens were sorted by their
species, counted by gender, and their locations were determined. An Excel®
spreadsheet was used to record the data as well as Google Earth® to pinpoint the
recovery site of each specimen. In this collection, there are 84 fiddler crab species in
1,010 lots with 13,707 individuals. Many jars of other grapsoid land crabs were also
donated by Barnwell. The auxiliary grapsoid collection has a total of 254 jars. Here,
we analyze the geography of the grapsoid crabs. Barnwell’s scientific legacy is now
packaged and ready to be transported to the American Natural History Museum in
New York City on August 8, 2022.
Questions:
Can preserved specimens be properly curated and prepared by UNI Biology
undergraduates for transfer to the research collection in a major natural history
museum? Can these specimens be used to access decapod global biogeography?
Background:
Curation is the process of gathering information relevant to a particular topic or area
of interest; and this process may look different for each individual project. For this
project in particular, the curated fiddler and non-fiddler land crabs will be taken to the
American Museum of Natural History (AMNH) in New York City later this summer.
The AMNH is renowned for its exhibits and scientific collections, including a large
invertebrate zoology collection. The mission statement for the AMNH is as follows,
“to discover, interpret, and disseminate–through scientific research and education–
knowledge about human cultures, the natural world, and the universe”.
Frank H. Barnwell; a zoologist and the chair of Ecology, Evolution, and Behavior
at the University of Minnesota-Twin Cities. His specialized studies of intertidal land
crabs from 1962 until the early 2000’s resulted in the assembly of a huge collection
of terrestrial crabs from all around the world. The wet specimens were preserved in
80% ethanol while others are dry. After his retirement, Barnwell was kind enough to
donate his massive collection to the University of Northern Iowa undergraduate
research program. Over the past two years, it has been sorted and has undergone
descriptive curation. After curation it will transferred to the AMNH in early August
2022.
Methods:
1. The Barnwell Fiddler and Land Crab Collection was retrieved in three trips from
the University of Minnesota-Twin Cities to McCollum Science Hall in April and
June 2021 and in May 2022.
2. Jars were sorted by species and 80% ethanol was added to evaporated wet
specimens. New lids were put onto the jars as well to prevent leaking and
numbers were added to the tops of each jar for easy data collecting purposes.
Redundancy jars that were dried specimens were discarded from the
collection.
3. Each jar contents were counted by sex.
4. Species names were assigned using Shih et al (2016). The data were maintained
in an Excel® spreadsheet and the latitude and longitude was determined with
Google Earth®.
5. An Excel® spreadsheet recorded the jar number, species name and authority,
number of males and females, GPS coordinates, and the geographic
description of the collection site.

Results:
The Barnwell Collection consists of more than 1200 jars of brachyuran crabs from 100 locations. For
fiddler crabs, this year’s portion plus last year’s jars makes the total 84 fiddler crab species in jars 1010
with a total number of 11,793 specimens The fiddler crab collection was counted.
Table 1 Numerical Representation of Fiddler Crabs
Number of females
3,568
Number of Genera 10
Number of males
10,148
Number of Species 84 (of 105 known)
Total
13,707
The biogeography of fiddler crabs was analyzed by Pitzen et al. (2021)
In addition to the fiddler crab collection, other grapsoid specimens totaled 254 jars. Wet specimens were
maintained in 80% ethanol. New lids were added to each wet specimen to prevent leaking.

Table 2 Numerical Representation of Non-Fiddler Crabs
Number of Genera
16
Number of Species
38

Fig. 1. Global Distribution of Non-fiddler crabs. Solid dots indicate location of 100
collection sites.

Fig. 2. Geographic Distribution of
Grapsus and Goniopsis species.

Fig 4. Geographic Distribution of
Cardisoma and Gecarcinids.

Fig. 3. Geographic Distribution Ocypodids.

Fig. 5. Geographic Distribution of Other
Grapsoid Genera.

Cardisoma guanhumi (Latreille 1828)

Fig. 6. Phylogenetic tree for Non-Fiddler Crabs (partial)

Conclusions:

Figure 6 illustrates the evolutionary relationship
among the species in the study. Toward the lower
portion of the tree, the closeness of Grapsidae,
Ocypodidae, Gecarcinidae and Sesarmidae in
the phylogeny is clear. Our previous study with
fiddler crabs in the Ocypodidae family found no
genus to have a cosmopolitan distribution (Pitzen
et al. 2021). Genera were limited to the IndoWestern Pacific, west Afro-Europe, or the
Americas indicating their appearance is relatively
recent in earth history.
Although this collection covers only 100
global sites, it is clear that the other grapsoid
genera are cosmopolitan. In Figure 2, the species
of Goniopsis and Pachygrapsus were all
collected primarily in the American neotropics.
This may be due to limited collections elsewhere.
However, in Figure 3 the Ocypode species are
cosmopolitan while the Hoplocypode and Ucides
species are restricted to the American neotropics.
Likewise, in Figure 3 the family Gecarcinidae and
Cardisoma are globally distributed. Of all the
species in Figure 4,the family of Sesarmidae are
most widely distributed.
In spite of the fact that this study employed only 200 specimens of grapsoid crabs, some trends in
biogeographic distribution are evident. Although all the species used here are genealogically related,
distributional ranges vary among the genera. We expect the older genera to be more broadly
distributed while recently evolved taxa have much smaller geographic ranges. Although this crab
collection was assembled over a 50 year period by one person, the addition of specimens from other
museums would yield a more complete story.
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